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Purpose  And  Test  Procedure 
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Purpose  And  Test  Procedure 


The  purpose  of  the  five  (5)  50%  left  frontal  offset  barrier  impact  tests  was  for  research  and 
development  in  support  of  the  CRASH3  damage  algorithm  reformulation. 

The  1987  Chevrolet  Caprice  was  equipped  with  a 5-liter,  8-cylinder,  inline,  gasoline  engine 
with  a 4-speed  automatic  transmission.  The  test  weight  of  the  vehicle  was  1852  killograms. 

The  vehicle  was  instrumented  with  seven  (7)  accelerometers  to  measure  vehicle  X-axis  and 
Y-axis  acceleration. 

Each  crash  test  event  was  recorded  by  three  (3)  high-speed  motion  picture  cameras  operating 
at  approximately  500  frames  per  second. 


Data  Acquisition  Explanations 


Test  Number  940607-3; 

The  left  rear  sill  X-axis  accelerometer,  LRSXGl,  did  not  return  to  zero  following  the  impact 
event.  The  data  not  returning  to  zero  affected  the  velocity  and  displacement  calculations. 

Test  Number  940607-4: 

The  vehicle  center  of  gravity  Y-axis  accelerometer,  VCGYGl,  did  not  return  to  zero 
following  the  impact  event.  The  data  not  returning  to  zero  affected  the  velocity  and  displacement 
calculations  and  the  vehicle  center  of  gravity  resultant  acceleration  calculations. 

The  vehicle  center  of  gravity  Z-axis  accelerometer,  VCGZGl,  exceeded  the  data  acquisition 
circuits  full  scale  limit  at  33  milliseconds.  The  data  exceeding  the  full  scale  limit  affected  the  velocity 
and  displacement  calculations  and  the  vehicle  center  of  gravity  resultant  acceleration  calculations. 

Test  Number  940607-5; 

The  vehicle  center  of  gravity  Z-axis  accelerometer,  VCGZGl,  exceeded  the  data  acquisition 
circuits  full  scale  limit  at  48  milliseconds.  The  data  exceeding  the  full  scale  limit  affected  the  velocity 
and  displacement  calculations  and  the  vehicle  center  of  gravity  resultant  acceleration  calculations. 
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Section  2.0 


Vehicle  And  Test  Data 


Table  1 Test  Vehicle  Information 


Vehicle  Manufacturer:  General  Motors  Corp.  Model  Year:  1990 
Make/Model:  Chevrolet/Caprice  VIN:  1G1BL53EXMW1 15995 

Body  Style:  4-door  sedan  Color:  Black 

Engine  Data:  Type:  Inline  Cylinders:  8 Displacement:  5-liter 

Transmission  Data:  _4_  Speed,  _ Manual,  Automatic,  _ Fwd,  _X_  Rwd, 
Date  Vehicle  Received:  06/03/94  Odometer  Reading:  52431.5 

Dealer's  Name  And  Address:  Na 


Accessories: 


Power  Steering 

Yes 

Automatic  Transmission 

Yes 

Power  Brakes 

Yes 

Automatic  Speed  Control 

Yes 

Power  Seats 

Yes 

Tilting  Steering  Wheel 

Yes 

Power  Windows 

Yes 

Telescoping  Steering  Wheel 

No 

Tinted  Glass 

Yes 

Air  Conditioning 

Yes 

Radio 

Yes 

Anti-Skid  Brake 

Yes 

Clock 

Yes 

Rear  Window  Defroster 

Yes 

Other 

None 

Remarks: 

1.  Is  the  vehicle  stock  throughout?  Yes 

2.  Does  vehicle  show  evidence  of  prior  accident  history?  No 

3.  Does  vehicle  show  any  significant  corrosion?  No 

4.  Condition  of  the  front/rear  bumper  and  frame:  Good 

Certification  Data  From  Vehicle's  Label: 


Vehicle  Manufactured  By:  General  Motors  Corp. 

Date  Of  Manufacture:  03/90  VIN:  1G1BL53EXMW1 15995 
GVWR:  2320  lbs. 

GAWR:  Front:  1134  lbs..  Rear:  1186  lbs. 


4wd 
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Table  1 Test  Vehicle  Information.  Cont'd. 


Tires  On  Vehicle  (Mfr.,  Line,  Size):  Mastercraft  A/S,  P215/75R15 

Tire  Pressure  With  Maximum  Capacity  Vehicle  Load:  Front:  241  kPa 

Rear:  241  kPa 

Spare  Tire  (Mfr.,  Line,  Size):  Goodyear  Temp,  T145/80R16 
Type  Of  Seats:  Front:  Split  bench 

Rear:  Bench 

Type  Of  Front  Seat  Backs:  Manually  adjustable 
Maximum  Width:  1974  mm 
Wheelbase:  2955  mm 
Location  Of  Label  Stating  Tire  Data: 

The  label  was  located  on  the  driver’s  door. 

Tire  & Capacity  Data  From  Vehicle's  Label: 

Recommended  Tire  Size:  P205/75R15 

Recommended  Cold  Tire  Pressure:  Front:  30  psi;  Rear:  30  psi 
Designated  Seating  Capacity:  J_  Front  3 Rear  6 Total 

Vehicle  Capacity  Weight:  1 100  lbs. 

Test  Vehicle  Attitude  (All  Measurements  Are  In  Millimeters): 

Delivered  Attitude:  LF  757,  RF  752,  LR  564,  RR  565 

Pre-Test  Attitude^:  LF  897,  RF  874,  LR  640,  RR  622 


^Pre-test  attitude  measured  with  third  axle  installed. 
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Table  1 Test  Vehicle  Information,  Cont'd. 


Weieht  Of  Test  Vehicle  As  Received  (With 

Maximum  Fluids): 

Right  Front 

508 

KG 

Right  Rear 

353 

KG 

Left  Front 

502 

KG 

Left  Rear 

361 

KG 

Total  Front  Weight 

1010 

KG 

(58.6%  Of  Total 

Vehicle 

Weight) 

Total  Rear  Weight 

714 

KG 

(41.4%  Of  Total 

Vehicle 

Weight) 

Total  Delivered  Weight 

1724 

KG 

Weight  Of  Test  Vehicle': 

Right  Front^ 

682 

KG 

Right  Rear 

224 

KG 

Left  Front^ 

751 

KG 

Left  Rear 

195 

KG 

Total  Front  Weight^ 

1433 

KG 

(77.4%  Of  Total 

Vehicle 

Weight) 

Total  Rear  Weight 

419 

KG 

(22.6%  Of  Total 

Vehicle 

Weight) 

Total  Test  Weight' 

1852 

KG 

Weight  Of  Ballast  Secured  In  Vehicle  Cargo  Area:  None 
Components  Removed  To  Meet  Target  Test  Weight:  None 


CG  = 491  MM  Rearward  Of  Third  Axle  Centerline 


^ Weight  Of  Third  Axle  Included  In  Total  Test  Weight. 

^ The  Front  Wheel  Weights  Are  For  Third  Axle  Wheels. 
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TABLE  2 CRUSH  MEASUREMENTS  AT  VEHICLE  BUMPER  HEIGHT  600  MM 
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All  meausrements  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  on  the  left  side  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  5334  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1524  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 


TABLE  2 CRUSH  MEASUREMENTS  AT  VEHICLE  BUMPER  HEIGHT  600  MM  CONT'D 


o 

o 

o 

CD 

ON 

NO 

On 

fO 

00 

04 

ON 

ON 

O' 

04 

VO 

NO 

r- 

<o 

04 

<o 

Tt 

04 

o- 

04 

CN 

to 

VO 

NO 

NO 

00 

00 

o 

O 

O 

»— • 

o 

NO 

VO 

tOi 

to 

»o 

ON 

>- 

O' 

VO 

NO 

VO 

o 

ON 

<o 

o 

to 

VO 

04 

Tf 

tn 

ON 

CN 

r- 

r- 

r- 

VO 

fS 

00 

00 

ON 

00 

o 

NO 

00 

toi 

CN 

to 

1— H 

VO 

VO 

VO 

r- 

to 

04 

04 

fO 

VO 

o 

ON 

04 

ON 

to 

O' 

04 

X 

X 

X 

o 

o 

o 

fS 

r- 

04 

VO 

VO 

VN 

tOi 

04 

VO 

CN 

to 

NO 

to 

NO 

r- 

o 

VO 

O 

o 

04 

04 

ON 

VO 

VO 

VO 

VO 

r- 

ON 

ON 

ON 

o 

o 

O 

tn 

to 

tO) 

to 

to 

«o 

>- 

>* 

F— 4 

' ' 

>< 

■ ' 

O 

00 

NO 

to 

r- 

<N 

VO 

fO 

o 

04 

04 

04 

0- 

00 

Tt 

tn 

o 

o 

o 

O' 

rs 

NO 

ON 

ON 

00 

ON 

00 

ON 

O' 

On 

o 

O' 

»o 

ON 

O' 

r- 

r- 

r- 

00 

to 

04 

04 

(O 

VO 

On 

ON 

04 

ON 

VO 

00 

04 

X 

X 

X 

to 

fO 

(O 

ON 

o 

04 

VO 

VO 

04 

»0) 

tOi 

tri 

CN 

00 

04 

NO 

m 

ro 

fO 

O 

VO 

r- 

00 

ON 

NO 

ON 

ON 

O' 

O' 

VO 

CN 

ON 

CN 

VO 

VO 

VO 

VO 

r- 

VO 

00 

00 

00 

ON 

ON 

ON 

Tf 

to 

>> 

>< 

F>^ 

■ ' 

ON 

r- 

tTi 

to 

rvj 

fO 

ON 

r- 

to 

00 

F-l 

00 

CN 

to 

ON 

C" 

fN 

<N 

r^l 

o 

ON 

00 

ON 

00 

O 

ON 

ON 

04 

CN 

04 

00 

00 

00 

ON 

(N 

VO 

04 

04 

fO 

NO 

o 

ON 

04 

O' 

00 

ON 

X 

X 

X 

to 

fO 

VO 

ON 

o 

NO 

04 

O' 

VO 

O 

tD 

to 

o 

VO 

(N 

CN 

rs 

ON 

ON 

ON 

04 

ON 

o- 

1— < 

o 

o 

04 

00 

04 

Cn 

VO 

NO 

VO 

to 

to 

to 

r- 

00 

00 

00 

On 

to 

>- 

>- 

00 

VO 

<N 

<N 

CD 

o 

to 

ON 

NO 

F-H 

Tf 

04 

O 

O' 

o 

o 

o 

r- 

(O 

04 

04 

o 

ON 

F-H 

1-M 

o 

04 

ON 

04 

Ov 

ON 

ON 

ON 

(N 

NO 

m 

■rf 

VO 

o 

•rf 

04 

04 

O' 

CN 

ON 

X 

X 

X 

00 

(O 

1 

to 

04 

ON 

ON 

r- 

O' 

04 

04 

04 

04 

04 

0^ 

(N 

(N 

<N 

r- 

00 

04 

ro 

NO 

to 

04 

o- 

04 

04 

tOi 

04 

to 

0^4 

VO 

VO 

VO 

to 

to 

to 

r- 

r- 

O' 

00 

00 

00 

Oi 

ON 

ON 

Tj* 

Tf 

> 

X 

■“ 

’ ' 

FfF 

F-H 

r- 

to 

ON 

o 

o 

o 

VO 

(O 

<o 

r- 

O' 

O' 

VO 

Tf 

O 

VO 

CN 

ON 

NO 

Cn 

r- 

fO 

ON 

00 

VO 

(O 

VO 

o 

o 

VO 

Tf 

ON 

On 

On 

O 

CN 

to 

<o 

(O 

r- 

o 

rf 

04 

04 

O' 

CN 

ON 

X 

X 

X 

o 

o 

O 

r- 

fO 

to 

to 

to 

o 

ON 

O' 

O' 

04 

ON 

O' 

ON 

ON 

ON 

NO 

CN 

to 

o 

04 

O' 

00 

to 

to 

to 

»o 

to 

r- 

O' 

00 

ON 

ON 

04 

04 

04 

(O 

ON 

ON 

> 

>■ 

F-F 

"" 

f-F 

■ ' 

-t 

04 

(N 

(N 

(N 

r- 

(O 

o 

o 

o 

ON 

O' 

00 

O' 

CN 

00 

_H 

04 

(O 

<o 

o 

to 

o 

r- 

r- 

r- 

04 

o 

ON 

1— 

F— 

CN 

00 

CN 

»o 

O 

O 

O 

1—^ 

(N 

VO 

O' 

t/N 

04 

04 

ON 

VO 

CN 

ON 

X 

X 

F«^ 

X 

r- 

r- 

Tj- 

to 

VO 

O' 

NO 

00 

r- 

r- 

r- 

to 

r- 

00 

Tf 

ON 

O 

O' 

O' 

o 

O' 

00 

«o 

»o 

to 

fO 

r- 

r- 

O' 

o- 

00 

c^ 

F-M 

04 

04 

fO 

04 

>- 

X 

F— F 

F— 1 

CO 

(N 

o 

o 

o 

00 

r- 

fO 

CD 

o 

o 

o 

O' 

'O 

tTN 

CN 

ON 

O' 

00 

(N 

<N 

ON 

o 

<o 

m 

ro 

00 

to 

ON 

04 

04 

00 

00 

CN 

to 

f-M 

<N 

NO 

to 

to 

to 

NO 

o 

Tf 

04 

04 

O', 

VO 

CN 

ON 

X 

X 

X 

to 

to 

o 

NO 

to 

to 

to 

ro 

VO 

to 

04 

04 

00 

00 

to 

r- 

r- 

r- 

to 

00 

00 

00 

00 

O' 

rt 

to 

O 

O 

04 

CN 

ON 

to 

to 

to 

ON 

NO 

VO 

VO 

NO 

00 

00 

F— 

04 

04 

>■ 

>< 

~ 

F-F 

04 

O 

X 

1200 

1200 

1200 

1243 

1324 

1629 

(O 

X 

602 

602 

602 

687 

1014 

1511 

X 

275 

263 

404 

697 

1010 

1381 

, , 

fS 

<o 

to 

04 

<o 

VN 

04 

ON 

to 

E— ' 

H 

H 

[- 

1- 

f- 

2 

h- 

1- 

H 

h" 

h- 

2 

H 

hlj 

H 

E— ' 

H 

H 

o 

CO 

CD 

CO 

CD 

CD 

CD 

O 

CD 

CD 

CD 

CD 

C/D 

CD 

O 

CD 

CD 

CD 

CD 

CD 

CD 

p 

< 

w 

w 

w 

P 

< 

P 

LU 

w 

w 

w 

UJ 

P 

< 

UJ 

w 

X 

UJ 

UJ 

p 

P 

H 

p 

H 

H 

H 

H 

H 

H 

l- 

f- 

1- 

H 

H 

P 

cJ 

w 

H 

H 

p 

H 

P 

o 

W 

t— 

H 

P 

P 

u 

UJ 

P 

H 

F-* 

P 

P 

o 

, 1 

s 

C/D 

CD 

CD 

CD 

CD 

o 

Cd 

CD 

CD 

CD 

CD 

CD 

o 

CD 

CD 

CD 

CD 

CD 

0- 

o 

o 

o 

o 

o 

0~ 

o 

o 

o 

o 

o 

X 

o 

o 

o 

o 

o 

IX 

Cu 

cu 

Cu 

D- 

CL 

CL 

X 

X 

X 

X 

X 

2-6 


All  meausrements  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  on  the  left  side  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  5334  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1524  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 
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All  meausrements  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  on  the  left  side  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  5334  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1524  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 


TABLE  2 CRUSH  MEASUREMENTS  AT  VEHICLE  BUMPER  HEIGHT  600  MM  CONT'D 
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All  meausrements  are  in  millimeters.  Column  readings  are  75  millimeters  apart  starting  on  the  left  side  of  the  vehicle. 

All  X-axis  measurements  taken  from  a reference  plane  5334  millimeters  from  and  parallel  to  the  rear  bumper. 

All  Y-axis  measurements  taken  from  a reference  plane  1524  millimeters  from  and  parallel  to  the  vehicle's  longitudinal  centerline 


Figure  1 Vehicle  Accelerometer  Placement 
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Figure  2 Camera  Positions 
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Section  3,0 


Test  940607-1  Summary 
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Table  3 Test  Conditions 
Test  No.  940607-1 


Date  Of  Test:  06/07/94 
Time  Of  Test:  09:20 

Ambient  Temperature  At  Impact  Area:  24°  C 

Intended  Impact  Velocity:  8.0  kph 

Actual  Impact  Velocity:  Primary  = 7.7  kph 

Secondary  = 7.6  kph 

Subject  Vehicle  Data 

Length  Of  Direct  Contact  Damage:  374  MM 

Maximum  Cumulative  Crush 
At  Vehicle  Bumper  Height:  18  MM 

Vehicle  Attitudes: 

Post-Test:  LF:  897;  RF:  874;  LR:  640,  RR:  622 


All  distance  measurements  are  in  millimeters. 
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Table  4 Vehicle  Crush  At  Vehicle  Bumper  Height 
Test  No.  940607-1 


FL  - 969 

Cl  -5 

C2  -7 

C3  3 

C4=  16 

C5  18 

C6=  4 

NOTE:  FL  is  the  post-test  length  of  the  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 


Figure  3 

Test  1 - Vehicle  Crush  Profile 
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Table  5 Vehicle  Measurements 


Test  No.  940607-1 

Vehicle  Make/Model:  Chevrolet/Caprice 


No. 

Tvpe  Of  Measurement 

Pre-Test 

Post-Test 

Diff. 

XI 

Total  Length  Of  Vehicle  At  Centerline 

5401 

5382 

19 

X2 

Rear  Surface  Of  Vehicle  To  Front  Of  Engine  Block 

4385 

4385 

0 

X3 

Rear  Surface  Of  Vehicle  To  Firewall 

4080 

4080 

0 

X4 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Right  Door 

3807 

3807 

0 

X5 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Left  Door 

3809 

3809 

0 

X6 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Right  Door 

3778 

3778 

0 

X7 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Left  Door 

3775 

3775 

0 

X8 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Right  Door 

2591 

2591 

0 

X9 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Left  Door 

2595 

2595 

0 

XIO 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Right  Door 

2610 

2610 

0 

Xll 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Left  Door 

2606 

2606 

0 

X12 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Right  Side 

Na 

Na 

Na 

X13 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Left  Side 

Na 

Na 

Na 

X14 

Rear  Surface  Of  Vehicle  To 
Firewall  - Right  Side 

3985 

3985 

0 

X15 

Rear  Surface  Of  Vehicle  To 
Firewall  - Left  Side 

3986 

3986 

0 

X16 

Rear  Surface  Of  Vehicle  To 
Steering  Wheel  Center 

3152 

3152 

0 

X17 

Center  Of  Steering  Column  To  "A"  Post 

329 

329 

0 

X18 

Center  Of  Steering  Column  To  Headliner 

397 

397 

0 

X19 

Rear  Surface  Of  Vehicle  To 
Right  Side  Of  Front  Bumper 

5236 

5274 

-38 

X20 

Rear  Surface  Of  Vehicle  To 
Left  Side  Of  Front  Bumper 

5234 

5274 

-40 

X21 

Length  Of  Engine  Block 

520 

520 

0 

All  distance  measurements  are  in  millimeters. 
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Table  6 Vehicle  Accelerometer  Locations  And  Data  Summa; 
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REFERENCE:  X:  + FORWARD  FROM  VEHICLE'S  REAR  BUMPER 

Y:  + LEFTWARD  FROM  VEHICLE'S  LONGITUDINAL  CENTERLINE 
Z:  + UPWARD  FROM  GROUND  LEVEL 


Table  7 Camera  Information 


Test  No.  940607-1 


Camera 

Number 

Location 

Type 

Lens 

fmm) 

Speed 

(fps) 

Purpose  Of 
Camera  Data 

1 

Left  tight 

Photosonic 

13 

508 

Impact  overall 

2 

Right  tight 

Photosonic 

13 

502 

Impact  overall 

Overhead 

Photosonic 

13 

500 

Impact  overall 
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Section  4 0 


Test  940607-2  Summary 
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Table  8 Test  Conditions 


Test  No.  940607-2 

Date  Of  Test:  06/07/94 
Time  Of  Test:  10:58 

Ambient  Temperature  At  Impact  Area:  26°  C 

Intended  Impact  Velocity:  16.1  kph 

Actual  Impact  Velocity:  Primary  = 15.8  kph 

Secondary  =15.8  kph 

Subject  Vehicle  Data 

Length  Of  Direct  Contact  Damage:  789  mm 

Maximum  Cumulative  Crush 
At  Vehicle  Bumper  Height:  207  mm 

Vehicle  Attitudes: 

Post-Test:  LF:  NA;  RF:  NA;  LR:  NA;  RR:  NA 


All  distance  measurements  are  in  millimeters. 
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Table  9 Vehicle  Crush  At  Vehicle  Bumper  Height 
Test  No.  940607-2 


FL=  1519 

Cl  = ^ 

C2  118 

C3  207 

C4=  134 

C5  = ^ 

C6  = g 


NOTE:  FL  is  the  post-test  length  of  the  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 
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Figure  4 

Test  2 - Vehicle  Crush  Profile 
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Table  10  Vehicle  Measurements 


Test  No.  940607-2 

Vehicle  Make/Model:  Chevrolet/Caprice 


No. 

Type  Of  Measurement 

Pre-Test 

Post-Test 

Diff. 

XI 

Total  Length  Of  Vehicle  At  Centerline 

5382 

5204 

178 

X2 

Rear  Surface  Of  Vehicle  To  Front  Of  Engine  Block 

4385 

4385 

0 

X3 

Rear  Surface  Of  Vehicle  To  Firewall 

4080 

4080 

0 

X4 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Right  Door 

3807 

3807 

0 

X5 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Left  Door 

3809 

3809 

0 

X6 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Right  Door 

3778 

3778 

0 

X7 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Left  Door 

3775 

3775 

0 

X8 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Right  Door 

2591 

2591 

0 

X9 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Left  Door 

2595 

2595 

0 

XIO 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Right  Door 

2610 

2610 

0 

Xll 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Left  Door 

2606 

2606 

0 

X12 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Right  Side 

Na 

Na 

Na 

X13 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Left  Side 

Na 

Na 

Na 

X14 

Rear  Surface  Of  Vehicle  To 
Firewall  - Right  Side 

3985 

3985 

0 

X15 

Rear  Surface  Of  Vehicle  To 
Firewall  - Left  Side 

3986 

3986 

0 

X16 

Rear  Surface  Of  Vehicle  To 
Steering  Wheel  Center 

3152 

3152 

0 

X17 

Center  Of  Steering  Column  To  "A"  Post 

329 

329 

0 

X18 

Center  Of  Steering  Column  To  Headliner 

397 

397 

0 

X19 

Rear  Surface  Of  Vehicle  To 
Right  Side  Of  Front  Bumper 

5274 

5232 

42 

X20 

Rear  Surface  Of  Vehicle  To 
Left  Side  Of  Front  Bumper 

5274 

5150 

124 

X21 

Length  Of  Engine  Block 

520 

520 

0 

All  distance  measurements  are  in  millimeters. 
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REFERENCE:  X:  + FORWARD  FROM  VEHICLE'S  REAR  BUMPER 

Y:  + LEFTWARD  FROM  VEHICLE'S  LONGITUDINAL  CENTERLINE 
Z:  + UPWARD  FROM  GROUND  LEVEL 


Table  12  Camera  Information 
Test  No.  940607-2 


Camera 

Number 

Location 

Type 

Lens 

(mm) 

Speed 

(fps) 

Purpose  Of 
Camera  Data 

1 

Left  tight 

Photosonic 

13 

505 

Impact  overall 

2 

Right  tight 

Photosonic 

13 

502 

Impact  overall 

3 

Overhead 

Photosonic 

13 

500 

Impact  overall 
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Section  5.0 


Test  940607-3  Summary 
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Table  13  Test  Conditions 


Test  No.  940607-3 


Date  Of  Test:  06101  m 
Time  Of  Test:  12:22 

Ambient  Temperature  At  Impact  Area:  27°  C 

Intended  Impact  Velocity:  24.0  kph 

Actual  Impact  Velocity:  Primary  = 24.0  kph 

Secondary  = 24.0  kph 

Subject  Vehicle  Data 

Length  Of  Direct  Contact  Damage:  842  mm 

Maximum  Cumulative  Crush 
At  Vehicle  Bumper  Height:  456  mm 

Vehicle  Attitudes: 

Post-Test:  LF:  NA;  RF:  NA;  LR.  NA;  RR:  NA 


All  distance  measurements  are  in  millimeters. 
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Table  14  Vehicle  Crush  At  Vehicle  Bumper  Height 
Test  No.  940607-3 


FL-  1500 

Cl  = ^ 

C2=  386 

C3  456 

C4  409 

C5  199 

C6  = -104 


NOTE:  FL  is  post-test  length  of  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 
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Figure  5 

Test  3 - Vehicle  Crush  Profile 
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Table  15  Vehicle  Measurements 


Test  No.  940607-3 

Vehicle  Make/Model:  Chevrolet/Caprice 


No. 

Type  Of  Measurement 

Pre-Test 

Post-Test 

Diff. 

XI 

Total  Length  Of  Vehicle  At  Centerline 

5204 

4928 

276 

X2 

Rear  Surface  Of  Vehicle  To  Front  Of  Engine  Block 

4385 

Na 

Na 

X3 

Rear  Surface  Of  Vehicle  To  Firewall 

4080 

Na 

Na 

X4 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Right  Door 

3807 

3804 

3 

X5 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Left  Door 

3809 

3812 

-3 

X6 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Right  Door 

3778 

3764 

14 

X7 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Left  Door 

3775 

3773 

2 

X8 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Right  Door 

2591 

2586 

5 

X9 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Left  Door 

2595 

2599 

-4 

XIO 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Right  Door 

2610 

2596 

14 

Xll 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Left  Door 

2606 

2601 

5 

X12 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Right  Side 

Na 

Na 

Na 

X13 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Left  Side 

Na 

Na 

Na 

X14 

Rear  Surface  Of  Vehicle  To 
Firewall  - Right  Side 

3985 

Na 

Na 

X15 

Rear  Surface  Of  Vehicle  To 
Firewall  - Left  Side 

3986 

Na 

Na 

X16 

Rear  Surface  Of  Vehicle  To 
Steering  Wheel  Center 

3152 

3152 

0 

X17 

Center  Of  Steering  Column  To  "A"  Post 

329 

329 

0 

X18 

Center  Of  Steering  Column  To  Headliner 

397 

397 

0 

X19 

Rear  Surface  Of  Vehicle  To 
Right  Side  Of  Front  Bumper 

5232 

5361 

-129 

X20 

Rear  Surface  Of  Vehicle  To 
Left  Side  Of  Front  Bumper 

5150 

4899 

251 

X21 

Length  Of  Engine  Block 

520 

Na 

Na 

All  distance  measurements  are  in  millimeters. 
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Table  17  Camera  Information 
Test  No.  940607-3 


Camera 

Number 

Location 

Type 

Lens 

(mm) 

Speed 

(fps) 

Purpose  Of 
Camera  Data 

1 

Left  tight 

Photosonic 

13 

505 

Impact  overall 

2 

Right  tight 

Photosonic 

13 

502 

Impact  overall 

3 

Overhead 

Photosonic 

13 

500 

Impact  overall 
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Section  6.0 


Test  940607-4  Summary 
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Table  18  Test  Conditions 


Test  No.  940607-4 


Date  Of  Test:  06/07/94 
Time  Of  Test:  13:50 

Ambient  Temperature  At  Impact  Area:  27°  C 

Intended  Impact  Velocity:  40.2  kph 

Actual  Impact  Velocity:  Primary  = 39.9  Kph 

Secondary  = 39.9  Kph 

Subject  Vehicle  Data 

Length  Of  Direct  Contact  Damage:  947  mm 

Maximum  Cumulative  Crush 
At  Vehicle  Bumper  Height:  772  mm 


Vehicle  Attitudes: 


Post-Test: 


LF:  1041;  RF:  912; 


LR:  615;  RR:  597 


All  distance  measurements  are  in  millimeters. 
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Table  19  Vehicle  Crush  At  Vehicle  Bumper  Height 
Test  No.  940607-4 


FL=  1101 

Cl  527 

C2  = 728 

C3  - 772 

C4 = 550 

C5  202 

C6  -111 


NOTE:  FL  is  post-test  length  of  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 
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Figure  6 

Test  4 - Vehicle  Crush  Profile 


mm 
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mm 


Table  20  Vehicle  Measurements 


Test  No.  940607-4 

Vehicle  Make/Model;  Chevrolet/Caprice 


No. 

Type  Of  Measurement 

Pre-Test 

Post-Test 

Diff. 

XI 

Total  Length  Of  Vehicle  At  Centerline 

4928 

4766 

162 

X2 

Rear  Surface  Of  Vehicle  To  Front  Of  Engine  Block 

Na 

Na 

Na 

X3 

Rear  Surface  Of  Vehicle  To  Firewall 

Na 

Na 

Na 

X4 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Right  Door 

3804 

3808 

-4 

X5 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Left  Door 

3812 

3807 

5 

X6 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Right  Door 

3764 

3805 

-41 

X7 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Left  Door 

3773 

3612 

161 

X8 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Right  Door 

2586 

2589 

-3 

X9 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Left  Door 

2599 

2591 

8 

XIO 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Right  Door 

2596 

2605 

-9 

Xll 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Left  Door 

2604 

2599 

5 

X12 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Right  Side 

Na 

Na 

Na 

X13 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Left  Side 

Na 

Na 

Na 

X14 

Rear  Surface  Of  Vehicle  To 
Firewall  - Right  Side 

Na 

Na 

Na 

X15 

Rear  Surface  Of  Vehicle  To 
Firewall  - Left  Side 

Na 

Na 

Na 

X16 

Rear  Surface  Of  Vehicle  To 
Steering  Wheel  Center 

3152 

Na 

Na 

X17 

Center  Of  Steering  Column  To  "A"  Post 

329 

Na 

Na 

X18 

Center  Of  Steering  Column  To  Headliner 

397 

Na 

Na 

X19 

Rear  Surface  Of  Vehicle  To 
Right  Side  Of  Front  Bumper 

5361 

5382 

-21 

X20 

Rear  Surface  Of  Vehicle  To 
Left  Side  Of  Front  Bumper 

5899 

4566 

333 

X21 

Length  Of  Engine  Block 

Na 

Na 

Na 

All  distance  measurements  are  in  millimeters. 
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Table  22  Camera  Information 
Test  No.  940607-4 


Camera 

Number 

Location 

Type 

Lens 

(mm) 

Speed 

(fps) 

Purpose  Of 
Camera  Data 

1 

Left  tight 

Photosonic 

13 

505 

Impact  overall 

2 

Right  tight 

Photosonic 

13 

500 

Impact  overall 

3 

Overhead 

Photosonic 

13 

500 

Impact  overall 
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Section  7.0 


Test  940607-5  Summary 
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Table  23  Test  Conditions 


Test  No.  940607-5 


Date  Of  Test:  0610119 A 
Time  Of  Test:  15:37 

Ambient  Temperature  At  Impact  Area:  28°  C 

Intended  Impact  Velocity:  56.3  kph 

Actual  Impact  Velocity:  Primary  = 55.5  kph 

Secondary  ==  55.5  kph 

Subject  Vehicle  Data 

Length  Of  Direct  Contact  Damage:  1052  mm 

Maximum  Cumulative  Crush 
At  Vehicle  Bumper  Height:  1 134  mm 


Vehicle  Attitudes: 


Post-Test:  LF:  1194;RF:  1062,  LR:  597;  RR:  538 


All  distance  measurements  are  in  millimeters. 
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Table  24  Vehicle  Cmsh  At  Vehicle  Bumper  Height 
Test  No.  940607-5 


FL  = 694 

Cl  1083 

C2  1091 

C3  1088 

C4=  1124 

C5  1134 

C6  = 204 


NOTE:  FL  is  post-test  length  of  damaged  surface. 

Measurements  Cl  - C6  were  spaced  equally  apart  over  the  post-impact  length  of  the  damaged 
surface.  This  distance  is  defined  as  length  "FL"  on  the  vehicle  crush  profile  plot. 


All  measurements  are  in  millimeters. 
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Figure  7 

Test  5 - Vehicle  Crush  Profile 
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Table  25  Vehicle  Measurements 


Test  No.  940607-5 

Vehicle  Make/Model:  Chevrolet/Caprice 


No. 

Type  Of  Measurement 

Pre-Test 

Post-Test 

Difif. 

XI 

Total  Length  Of  Vehicle  At  Centerline 

4766 

2990 

1776 

X2 

Rear  Surface  Of  Vehicle  To  Front  Of  Engine  Block 

Na 

Na 

Na 

X3 

Rear  Surface  Of  Vehicle  To  Firewall 

Na 

Na 

Na 

X4 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Right  Door 

3808 

3818 

-10 

X5 

Rear  Surface  Of  Vehicle  To 
Upper  Leading  Edge  Of  Left  Door 

3807 

3651 

156 

X6 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Right  Door 

3805 

3805 

0 

X7 

Rear  Surface  Of  Vehicle  To 
Lower  Leading  Edge  Of  Left  Door 

3612 

3643 

-31 

X8 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Right  Door 

2589 

2597 

-8 

X9 

Rear  Surface  Of  Vehicle  To 
Upper  Trailing  Edge  Of  Left  Door 

2591 

2505 

86 

XIO 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Right  Door 

2605 

2635 

-30 

Xll 

Rear  Surface  Of  Vehicle  To 
Lower  Trailing  Edge  Of  Left  Door 

2599 

2496 

103 

X12 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Right  Side 

Na 

Na 

Na 

X13 

Rear  Surface  Of  Vehicle  To 
Bottom  Of  "A"  Post  On  Left  Side 

Na 

Na 

Na 

X14 

Rear  Surface  Of  Vehicle  To 
Firewall  - Right  Side 

Na 

Na 

Na 

X15 

Rear  Surface  Of  Vehicle  To 
Firewall  - Left  Side 

Na 

Na 

Na 

X16 

Rear  Surface  Of  Vehicle  To 
Steering  Wheel  Center 

Na 

2789 

Na 

X17 

Center  Of  Steering  Column  To  "A"  Post 

Na 

218 

Na 

X18 

Center  Of  Steering  Column  To  Headliner 

Na 

746 

Na 

X19 

Rear  Surface  Of  Vehicle  To 
Right  Side  Of  Front  Bumper 

5382 

5096 

286 

X20 

Rear  Surface  Of  Vehicle  To 
Left  Side  Of  Front  Bumper 

4566 

4112 

454 

X21 

Length  Of  Engine  Block 

Na 

Na 

Na 

All  distance  measurements  are  in  millimeters. 
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Table  27  Camera  Information 
Test  No.  940607-5 


Camera 

Number 

Location 

Type 

Lens 

(mm) 

Speed 

(fps) 

Purpose  Of 
Camera  Data 

1 

Left  tight 

Photosonic 

13 

508 

Impact  overall 

2 

Right  tight 

Photosonic 

13 

502 

Impact  overall 

3 

Overhead 

Photosonic 

13 

500 

Impact  overall 
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Appendix  A 
Photographs 


A-1 
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List  Of  Photographs 


Test  No.  940607-1 


A-1.  Pre-Test  Right  Side  View 

A-2.  Post-Test  Right  Side  View 

A-3.  Pre-Test  Right  Front  Three-Quarter  View 

A-4.  Post-Test  Right  Front  Three-Quarter  View 

A-5.  Pre-Test  Front  View 

A-6.  Post-Test  Front  View 

A-7.  Pre-Test  Left  Front  Three-Quarter  View 

A-8.  Post-Test  Left  Front  Three-Quarter  View 

A-9.  Pre-Test  Left  Side  View 

A- 10.  Post-Test  Left  Side  View 

A-11.  Pre-Test  Rear  View 


A-12.  Post-Test  Rear  View 


Figure  A-1  Pre-Test  Right  Side  View 


Figure  A-2  Post-Test  Right  Side  View 


Figure  A-3  Pre-Test  Right  Front  Three-Quarter  View 


Figure  A-4  Post-Test  Right  Front  Three-Quarter  View 


Figure  A-6  Post-Test  Front  View 
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Figure  A-7  Pre-Test  Left  Front  Three-Quarter  View 


Figure  A-8  Post-test  Left  Front  Three-Quarter  View 


Figure  A-10  Post-Test  Left  Side  View 


Figure  A-11  Pre-Test  Rear  View 
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Figure  A-12  Post-Test  Rear  View 


List  Of  Photographs 


Test  No.  940607-2 


A-13.  Post-Test  Right  Side  View 

A-14.  Post-Test  Right  Front  Three-Quarter  View 

A- 15.  Post-Test  Front  View 

A- 16.  Post-Test  Left  Front  Three-Quarter  View 

A- 17.  Post-Test  Left  Side  View 


A- 18.  Post-Test  Rear  View 


I 


I 


i 


Figure  A-14  Post-Test  Right  Front  Three-Quarter  View 


Figure  A- 16  Post-Test  Left  Front  Three-Quarter  View 


Figure  A-17  Post-Test  Left  Side  View 


Figure  A-18  Post-Test  Rear  View 
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List  Of  Photographs 


Test  No.  940607-3 


A- 19.  Post-Test  Right  Side  View 

A-20.  Post-Test  Right  Front  Three-Quarter  View 

A-21.  Post-Test  Front  View 

A-22.  Post-Test  Left  Front  Three-Quarter  View 

A-23.  Post-Test  Left  Side  View 


A-24.  Post-Test  Rear  View 


Figure  A-19  Post-Test  Right  Side  View 


Figure  A-20  Post-Test  Right  Front  Three-Quarter  View 


Figure  A-22  Post-Test  Left  Front  Three-Quarter  View 


Figure  A-23  Post-Test  Left  Side  View 


Figure  A-24  Post-Test  Rear  View 
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List  Of  Photographs 


Test  No.  940607-4 


A-25.  Post-Test  Right  Side  View 

A-26.  Post-Test  Right  Front  Three-Quarter  View 

A-27.  Post-Test  Front  View 

A-28.  Post-Test  Left  Front  Three-Quarter  View 

A-29.  Post-Test  Left  Side  View 


A-30.  Post-Test  Rear  View 
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Figure  A-25  Post-Test  Right  Side  View 


Figure  A-26  Post-Test  Right  Front  Three-Quarter  View 
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Figure  A-27  Post-Test  Front  View 


Figure  A-28  Post-Test  Left  Front  Three-Quarter  View 


Figure  A-29  Post-Test  Left  Side  View 


Figure  A-30  Post-Test  Rear  View 
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List  Of  Photographs 


Test  No.  940607-5 


A-3 1 . Post-Test  Right  Side  View 

A-32.  Post-Test  Right  Front  Three-Quarter  View 

A-33.  Post-Test  Front  View 

A-34.  Post-Test  Left  Front  Three-Quarter  View 

A-3  5.  Post-Test  Left  Side  View 


A-3 6.  Post-Test  Rear  View 
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Figure  A-32  Post-Test  Right  Front  Three-Quarter  View 
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Figure  A-33  Post-Test  Front  View 


Figure  A-34  Post-Test  Left  Front  Three-Quarter  View 


Figure  A-35  Post-Test  Left  Side  View 


Figure  A-36  Post-Test  Rear  View 
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Appendix  B 
Data  Plots 
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Appendix  C 


Miscellaneous  Test  Information 


C-1 


Vehicle  Accelerometer  Information 


Serial  Orientation 


No. 

Location 

Axis 

Manufacturer 

Model 

Number 

(+  Sensing) 

1 

Vehicle  Center  Of 

Gravity 

X 

Endevco 

7264 

DR87J 

Front 

Y 

Endevco 

7264 

CL98H 

Left 

Z 

Endevco 

7264 

CK32H 

Up 

2 

Left  Rear  Sill 

X 

Endevco 

7264 

AGRJ4 

Front 

Y 

Endevco 

7264 

CR83H 

Left 

3 

Right  Rear  Sill 

X 

Endevco 

7264 

DW34JC 

Front 

Y 

Endevco 

7264 

CM27H 

Right 

Sign  Convention 


All  Dummy,  Barrier  And  Vehicle  Channels; 


+X:  Forward 
+Y:  Leftward 
+Z:  Upward 


+Force:  Tension 


